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IZGUDROJUMA APRAKSTS 
3-(2,2,2-TrimetiIhidrazinij)propionata nehigroskopiskie sa|i, to iegusanas 
panemiens un farmaceitiskas kompozlcijas uz to bazes. 

Izgudrojums attiecas uz nehigroskopiskiem 3-(2,2,2- 

5 trimetilhidrazinij)propionata sajiem ar kopejo formulu, X* 
(CH 3 ) 3 N + NHCH 2 CH 2 COOH, kur X" ir skabju anjons kas izvelets no grupas, sastav 
no skaba orotata, skaba fosfata, skaba fumarata, skaba oksalata, skaba maleata 
un/vai skaba pamoata, orotata un gaiaktarata, kas atskiras no 3-(2,2,2- 
trimetilhidrazinij)propionata dihidrata ar to, ka tiem ir zema higroskopicitate un 

10 palielinata tenniska izturiba. Sis izgudrojums attiecas an uz sadu saju iegusanas 
paijemienu un uz farmaceitiskajam kompozlcijam, kas satur sos sajus. 

3-(2,2,2-trimetilhidrazInija)propionats ir atklats ASV patenta Nr.4481218. 
Ir labi zinams, ka 3-(2,2,2-trimetilhidrazinija)propionats ta dihidrata forma 
(si viela pazistama ar starptautisko nepatenteto nosaukumu Meldonium), tiek plasi 

15 lietots ka viela, kas regule karnitina un gamma-butirobetalna koncentraciju 
attieclbas organisma un tadejadi ari tauksabju beta-oksidacijas atrumu (Dambrova 
M, Liepinsh E., Kalvinsh L Mildronate: cardioprotective action through carnitine- 
lowering effect. Review. // Trends Cardiovasc.Med. - 2002. - Vol. 12, N.6. - P. 275- 
279. Rupp H. y Zarain-Herzberg A., Maisch B. The use of partial fatty acid oxidation 

20 inhibitors for metabolic therapy of angina pectoris and heart failure // Herz, 2002. - 
Vol. 27, N.7. - P. 621-636. Mildronate, Met-88. Drugs Fut. 2001, 26(1), p.82). 

Pateicoties slm Ipasibam, Meldonium (ar registretu precu zimi 
„MILDRONATS <8> MILDRONATE*, MHJIIIPOHAT*") tiek piasi lietots medicma 
ka antiisemisks un stressprotektivs Udzeklis pie dazadam sirds asinsvadu 

25 saslimsanam un citam patalogijam, kas saistltas ar audu isemizaciju. (P.C.KapnoB, 
O.A.KomejibCKaH, A. B. BpySuie bckhh, A.A.Cokojiob, A.T.TemiHKOB, H.Cxapua, B.IfcepBe, 
II.KjiHHnape, A.Bhtojic, y.KajiHHHbin, H.KajiBHHbni, JI.MaTBen, JXYpfiaHe. KjinHH^ecKaa 
3<J)c£eKTHBHOcn> h 6e3onacHOCTb MHimpoHara npn JieneHHH xpoHH^ecKOH cepnenHOH 
HejiocTaTOHHOCTH y 6ojn>HBK nmeMHHecKOH 6ojie3HBK> cepmnna. KapaHOJiorHH, 2000 , 

30 Voi.6, - P.69-74.) (angliski: R.S.Karpov, O.A.Koshelskaya, A.V.Vrublevsky, 



-2- 

j A.A.Sokolov, A.T.Teplyakov, I.Skarda, V.Dzerve, D.KIintsare, A.Vitols, I.Kalvinsh, 

L.Matveyeva, D.Urbane. Clinical efficacy and safety of Mildronate in patients with 
ischemic heart disease and chronic heart failure. Kardiologiya, 2000 , Vol.6, - P.69- 
74.) 

5 Tomer viens no galvenajiem sis darblgas vielas. trukumiem ir tas, ka 

Meldoniums, kas kristaliska forma ir dihidrats, ir samera higroskopisks savienojums. 
Meldoniuma dihidrata masa jau pec 24 stundam 100% mitruma uz piesaistlta udens 
rekina pieaug par 10% un viela izveido slrupu. 

Diemzel, Meldoniums nav an Ipasi termiski stabila viela, jo sildot tas atri 

10 zaude kristalhidrata veida saistlto udeni. Savukart bezudens Meldoniuma forma ir 
nestablla un ekstremi higroskopiska. Sada forma sis savienojums atri iekrasojas un 
iegust specifisku nepatlkamu smarzu. Tatad, Meldoniuma kristalhidrata 
higroskopicitate un termiska nestabilitate ir butisks sis vielas trukums, kas ierobezo 
iespejas no si savienojuma izgatavot dazadas peroralas un arejas pielietosanas 

15 arstnieciskas formas. Pie tarn Meldoniuma kristalhidrats aktivi zaude udeni jau pie 
40-45°C. Tas nozlme, ka dota preparata astnieciskas formas, ja tas satur 
Meldoniuma kristalhidratu, zemes ar karstu klimatu ir visai gruti ilgstosi uzglabat. 

Ta ka Meldoniuma kristalhidrats nav Ipasi piemerots za}u formu 
izgatavosanai, tad si izgudrojuma merkis bija atrast Meldoniuma citas 

20 farmakologiski akceptejamas savienojumu formas, kuras butu nehigroskopiskas un 
ilgstosi uzglabajamas jebkura klimatiskaja zona. 

Ir zinams, ka aminoskabju betainu sali parasti ir samera noturlgas vielas. 
Tapat ir zinams, ka sie saji labi sk:Ist udeni, un saju iegusanai izveloties 
farmakologiski akceptejamas skabes, so saju biologiska iedarblba parasti neatskiras 

25 no to veidojosa izejas savienojuma iedarblbas. 

Tomer Meldoniuma saji ka ar vienbaziskam, ta divbaziskam, ta arl 
trlsbaziskam farmaceitiski akceptejamam skabem ir tikpat higroskopiski vai pat vel 
higroskopiskaki neka pats Meldoniuma dihidrats. Pie tarn daudzi no tiem vispar nav 
iegustami kristaliska forma, jo veido stiklveida masas ar dazadu udens saturu tajos. 

30 
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Higroskopiski ir ka stipru, ta vaju skabju saji, tadi ka Meldoniuma sulfats, 
hidrogenhlorids, acetats, laktats, citrats, fumarats, malonats, maleinats, ta ari 
daudzu citu farmaceitiski akceptejamu skabju saji. LIdz ar to so saju lietosanai 
fannaceitisko kompoziciju izgatavosanai nav prieksroclbu attieciba uz Meldoniuma 
5 dihidratu. 

Parsteidzosa karta mes negaidlti atklajam, ka saja ziija izpemums ir dazu 
farmaceitiski akceptejamo daudzbazisko skabju Meldoniuma skabie sa|i, kas 
izradljas praktiski nehigroskopiski, kaut ari labi skist udenl. Mes atklajam, ka sie 
savienojumi ir ari \oti stablli, ilgstosi uzgiabajot tos ka istabas temperatura, ta ari pie 

10 temperaturam vismaz Hdz 50 gradiem pec Celsija. Tapat negaidlti izradljas, ka ari 
tada visai specifiska vienbaziska skabe ka orotskabe, ari veido nehigroskopisku 
Meldoniuma sali. Termiski izturigaki par Meldoniuma dihidratu izradljas vairums 
no paten tejamiem sa^iem. 

Meldoniums ari no siem saliem pie peroralas lietosanas uzsucas labi, un 

15 tapec sie sa|i ir daudz piemerotaki dazadu za}u formu izgatavosana neka 
higroskopiskais un termiski labllais Meldoniuma dihidrats. Tas bija visai negaidlts 
atklajums, jo nebija nekada teoretiska pamatojuma, kapec mes varetu sagaidlt, ka 
daudzbazisko skabju Meldoniuma skabajiem sajiem vai orotatam vajadzetu 
atskirties no citiem sajiem pec to higroskopicitates, jo ari tie labi skist udenl. 

20 So sa}u iegusanai var lietot sekojosus panemienus. Meldoniuma dihidratu 

izskidina udeni vai cita piemerota skidinataja un tarn pievieno ekvimolaru 
daudzumu daudzbaziskas skabes, kas izveleta no rindas, kas sastav no fumarskabes, 
fosforskabes, ;/ serskabes, asparaglnskabes, citronskabes, pienskabes, maleinskabes, 
skaberiskabes vai orotskabes (pedejo nem pusmolara daudzuma) un maisa pie 

25 temperaturas no 20 lldz 50 gradiem pec Celsija Hdz izveidojas attieciga sals. Otraja 
tehnologiskaja stadija Meldoniuma sajus ietvaice lldz sausam vai liofilize, ja tas 
nepieciesams. Tresaja tehnologiskaja stadija, ja nepieciesams, iegutos sa}us 
parkristalize no piemerota skidinataja. 
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Minetos sajus var iegut ari no Meldoniuma razosanas pusprodukta - 3(2,2,2,- 
trimetilhidrazinij)propionata metil vai etilestera attiedgajiem sajiem, pirmaja 
tehnologiskaja tos sildot udens vai udens - spirta slpdumos ar attiecTgajam skabem 
un talak apstradajot, izdalot un attirot analogi pirmajam iegusanas paijemienam. 
5 Sekojosi, bet nelimitejosi piemeri ilustre dazu Meldoniuma saju iegusanu 

atbilstosi sim izgudrojumam. 

Vispareja sa|u iegusanas metode no Meldoniuma dihidrata. Meldoniuma 
dihidratu un skabi maisot izskidina neliela daudzuma udens pie 40-50°C. Ieguto 
slpdumu ietvaice vakuuma pie 40-50°C. Iegutajai masai (visbiezak tas ir viskozs 
10 sirups) pievieno acetonu vai acetonitrilu un saberz. Izkrituso kristalisko masu maisa 
acetona vai acetonitrila vairakas stundas, filtre, mazga ar acetonu vai acetonitrilu, 
zave vakuuma istabas temperatura. 

Paraugu higroskopiskuma testi tika veikti nosakot H 2 0 saturu pirms testa un pec 24 
stundam 100% mitruma (uzgiabajot slegta trauka virs udens). Meldoniuma 
15 dihidrats sados apstakjos 24 stundu laika piesaista 10% udens (pec masas 
\ pieauguma). Udens saturs tika noteikts titrejot pec Fisera metodes, bet gadljumos, 

= kad viela izplust - pec parauga masas pieauguma. 

Patentejamo izgudrojumu ilustre, bet neierobezo sekojosi saju piemeri, kas ieguti 
} pec augsmineta panemiena: 

i 20 Meldoniuma orotats (1:1). 211-214°C. NMR spektrs (D 2 0), 5, ppm: 

2.56 (2H, t, CH 2 COO"); 3.29 (2H, t, CH 2 N); 3.35 (9H, s, Me 3 N + ); 6.18 (1H, s, - 
CH=). Atrasts, %: C 43.78; H 6.01; N 18.48. Aprekinats, %: C 43.71; H 6.00; 
N 18.53. Sakojinejais H 2 0 saturs parauga 0.3919%; pec 24 stundam 100% mitruma 
ta saturs nemainas. 

25 Meldoniuma fosfats (1:1). 158-160°C. 'H NMR spektrs (D 2 0), 5, ppm: 

2.60 (2H, t, CH 2 COO-); 3.31 (2H, t, CH 2 N); 3.35 (9H, s, Me 3 N + ) Atrasts, %: C 29.64; 
H 7.05; N 11.33 Aprekinats, %: C 29.51; H 7.02; N 11.47. Sakotnejais H 2 0 saturs 
parauga 0.0762%; pec 24 stundam 100% mitruma ta saturs nemainas. 
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Meldoniuma fumarats (1:1). 140-142°C. 'H NMR spektrs, 8, ppm: 2.57 
(2H, t, CH 2 ); 3.29 (2H, t, CH 2 ); 3.35 (9H, s, Me 3 N + ); 6.72 (2H, s, -CH=CH-). 
Atrasts, %: C 45,46; H 6,94; N 10,72. Aprekinats, %: C 45,80; H 6,92; N 10,68. 
Sakotnejais H 2 0 saturs parauga 0.18%; pec 24 stundam 100% mitruma ta saturs 
nemainas. 

Meldoniuma oksalats (1:1). T,^ 123-125°C . *H NMR spektrs (D 2 0), 5, ppm: 
2.61 (2H, t, CH 2 COO"); 3.30 (2H, t, CH 2 N); 3.35 (9H, s, Me 3 N + ). Atrasts, %: C 
40.86; H 6.82; N 11.78 Aprekinats, %: C 40.68; H 6.83; N 11.86. Sakotnejais H 2 0 
saturs parauga 0.1661%; pec 24 stundam 100% mitruma - 3.1211%. 

Meldoniuma maleats (1:1). T,^ 98-100°C NMR spektrs (D 2 0), 5, ppm: 
2.60 (2H, t, CHXOO-); 3.31 (2H, t, NCH 2 ); 3.35 (9H, s, Me 3 N + ); 6.35 (2H, s, - 
CH=CH-). Atrasts, %: C 45.93; H 6.95; N 10.65. Aprekinats, %: C 45.80; H 6.92; N 
10.68. Higroskopiskuma tests. Sakotnejais H 2 0 saturs parauga 0.387%; pec 24 
stundam 100% mitruma - 4.6844%. 

Meldoniuma orotats (2:1). T,^ 148-150°C. l H NMR spektrs (D,0), 5, ppm: 
2.49 (4H, t, CH 2 COO"); 3.27 (4H, t, CH 2 N); 3.35 (18H, s, Me 3 N + ); 6.18 (1H, s, - 
CH=). Atrasts, %: C 42.34; H 7.45; N 17.41. Aprekinats, %: C 42.14; H 7.49; N 
17.35. Sakotnejais H 2 0 saturs parauga 7.6175%; pec 24 stundam 100% mitruma 
parauga masa uz piesaistita udens rekina pieaug par 6.4%). 

Meldoniuma mukats (galaktarats; 2:1; xH,0). T,^ 152-154°C. l H NMR 
spektrs (D 2 0), 5, ppm: 2.46 (4H, t, 2 x CH 2 COO"); 3.26 (4H, t, 2 x NCH 2 ); 3.35 
(18H, s, 2 x Me 3 N + ); 3.98 un 4.31 - divi zemas intensitates singieti, mukskabes 
protoni. Atrasts, %: C 42.13; H 7.58; N 10.77. Aprekinats, %: C 41.53; H 7.75; 
N 10.76. Sakotnejais H 2 0 saturs parauga 3.0414%; pec 24 stundam 100% mitruma - 
7.6830%. 

Meldoniuma pamoate (1:1; x H 2 0). Meldoniuma dihidratu (5.46 g, 30 
mmol) un pamojskabi (5.82 g, 15 mmol) sajauc ar udeni un acetonu (15 + 15 ml), 
ieguto suspenziju ietvaice, atlikusajai viskozai masai pielej klat 30-40 ml toluola, 
saberz un atkartoti ietvaice. Ja atlikums nav pietiekami sauss, apstradi ar toluolu 
atkarto. 



T ku5 128-133°C (sadal.). 'H NMR spektrs (DMSO-d 6 ), 5, ppm: 2.41 (2H, t, 
CH 2 COO"); 3.14 (2H, t, CH 2 N); 3.25 (9H, s, Me 3 N + ); 4.75 (2H, s, -CH 2 - (pam) ); 7.12 
(2H, t, H arom ); 7.26 (2H, td, H arom ); 7.77 (2H, d, H arom ); 8.18 (2H, d, H arom ); 8.35 (2H, 
s, H arom ). Atrasts, %: C 62,90; H 5,83; N 4,98. Aprekinats, %: C 63,07; H 5,84; 
N5,07. Sakotnejais H 2 0 saturs 1.71%; pec 24 stundam 100% mitruma parauga 
masa uz piesaistlta udens rekina pieaug par 9% . 

Meldoniuma sulfats (2:1). T kuS 180-182°C (sadal.). *H NMR spektrs (D 2 0), 
5, ppm: 2.60 (4H, t, 2 x CH 2 COO"); 3.30 (4H, t, 2 x CH 2 N); 3.35 (18H, s, 
2 x Me 3 N + ). Atrasts, %: C 37.08; H 7.73; N 14.29; S 8.20. Aprekinats: C 36.91; H 
7.74; N 14.35; S 8.21. Sakotnejais H 2 0 saturs parauga 0.313%; pec 24 stundam 
100% mitruma parauga masa uz piesaistlta udens rekina pieaug par 11.8%. 

Meldoniuma dihloroacetats (1:1). T kuJ 86-88°C. 'H NMR spektrs (D 2 0), 5, 
ppm: 2.61 (2H, t, CH 2 COO"); 3.31 (2H, t, CH 2 N); 3.35 (9H, s, Me 3 N + ); 6.05 (1H, s, 
-CHC1 2 ). Atrasts, %: C 35.13; H 5.85; N 10.10. Aprekinats: C 34.92; H 5.86; N 
10.18. Sakotnejais H 2 0 saturs parauga 1.17%; pec 24 stundam 100% mitruma 
parauga masa uz piesaistlta udens rekina pieaug par 12%. 

Meldoniuma mukats (galaktarats; 1:1). T kuJ 152-154°C. J H NMR spektrs 
(D 2 0), 5, ppm: 2.47 (2H, t, CH 2 COCr); 3.26 (2H, t, CH 2 N); 3.35 (9H, s, Me 3 N + ); 
3.71 and 3.98 - divi zemas intensities singled, mazskistosas mukskabes protoni. 
Atrasts, %: C 40.22; H 6.75; N 7,75%. Aprekinats, %: C 40,22; H 6,79; N 7,86. 
Higroskopiskuma tests. Sakotnejais H 2 0 saturs parauga 1.98%; pec 24 stundam 
100% mitruma - 12.8%. 

Meldoniuma fumarats (2:1). T kul 156-158°C. 'H NMR spektrs (D 2 0), 5, ppm: 
2.53 (4H, t, 2 x CH 2(mildr0 ); 3.29 (4H, t, 2 x CH 2(mll(lr) ); 3.35 (18H, s, 2 x Me 3 N + ); 
6.65 (2H, s, -CH=CH- (fumarst) ). Atrasts, %: C 46.68; H 7.91; N 13.69. Aprekinats, %: 
C 47.05; H 7.90; N 13.72. Sakotnejais H 2 0 saturs parauga 1.5136%; pec 24 stundam 
100% mitruma - 13.4707%. . 



Meldoniuma 2-aminoetansuIfonats (taurats; 1:1; Xl.5H 2 0). 190-193°C 
(ar sadal.). 'H NMR spektrs (D z O), 5, ppm: 2.38 (2H, t, CH 2 COO"); 3.18-3.30 (4H, 
m, NCH 2(meld ) + CH 2(taur) ); 3.34 (9H, s, Me 3 N '); 3.42 (2H, t, CH^,,,). Atrasts, %: C 
32.40; H 8.16; N 13.98; S 10.60. Aprekinats, %: C 32.21; H 8.11; N 14.08; S 10.75. 
Sakotnejais H 2 0 saturs parauga 9.4824%; pec 24 stundam 100% mitruma - 
17.0854%. 

Meldoniuma maleats (2:1). T kuJ 104-106°C. 'H NMR spektrs (D 2 0), 5, ppm: 
2.54 (4H, t, CH 2 COO"); 3.30 (4H, t, CH 2 N); 3.35 (18H, s, Me 3 N + ); 6.42 (2H, s, - 
CH=CH-). Atrasts, %: C 46.59; H 7.88; N 13.50. Aprekinats: C 47.05; H 7.90; N " 
13.72. Sakotnejais H 2 0 saturs parauga 1.3595%; pec 24 stundam 100% mitruma 
parauga masa uz piesaistita udens rekina pieaug par 18% . 

Meldoniuma L-(+)-aspartats (1:1; x2H 2 0). T^j 146-148°C. : H NMR 
spektrs (D 2 0), 5, ppm: 2.49 (2H, t, CH 2 COO"); 2.70-2.99 (2H, m, CH 2(asp) ) 3.27 (2H, 
t, CH 2 N); 3.35 (9H, s, Me 3 N + ); 3.95 (1H, dd, CHNH 2 ). Atrasts, %: C 37.71; H 7.85; 
N 13.03. Aprekinats, %: C 38.09; H 7.99; N 13.33. Sakotnejais H 2 0 saturs 12.5%; 
pec 24 stundam 100% mitruma parauga masa uz piesaistita udens rekina pieaug par 
18%. 

Meldoniuma kreatinats (1:1; x3H 2 0). 227-228°C (sadal.). J H NMR 
spektrs (D 2 0), 5, ppm: 2.38 (2H, t, CH 2 COO"); 3.03 (3H, s, NMe (kreatins) ); 3.22 (2H, t, 
CH 2 N); 3.35 (9H, s, Me 3 N + ); 3.92 (2H, s, NCH 2(kreatins) ). Sakotnejais H 2 0 saturs 
15.8%; pec 24 stundam 100% mitruma parauga masa uz piesaistita udens rekina 
pieaug par 18%. 

Meldoniuma sulfats (1:1). T kuJ 98-100°C. l H NMR spektrs (D 2 0), 5, ppm: 
2.62 (2H, t, CH 2 COO"); 3.31 (2H, t, CH 2 N); 3.35 (9H, s, Me 3 N + ). Atrasts, %: C 
29.23; H6.57; N 11.17; S 13.10. Aprekinats: C 29.50; H 6.60; N 11.47; S 13.13. 
Sakotnejais H 2 0 saturs parauga 1.4189%; pec 24 stundam 100% mitruma parauga 
masa uz piesaistita udens rekina pieaug par 20%. 
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Meldoniuma magnija sukcinats (1:1:1; x2H 2 0). (sk. Meldoniuma-magnija 
tartrats). 135-140°C (sadal.). l H NMR spektrs (D 2 0), 8, ppm: 2.39 (2H, t, 
If CH 2 COO"); 2.46 (4H, s, -CH 2 -CH 2 - (d2iatarst) ); 3.22 (2H, t, CH 2 N); 3.35 (9H, s, 
5: Me 3 N + ). Atrasts, %: C 36.66; H 7.28; N 8.37. Aprekinats: C 37.23; H 6.87; N 8.68. 
5* Sakotnejais H 2 0 saturs parauga 10.1215%; pec 24 stundam 100% mitruma parauga 
masa uz piesaistlta udens rekina pieaug par 20%. 

Meldoniuma magnija citrats (1:1:1; x2H 2 0) (sk. Meldoniuma-magnija 
tartrats). 195-200°C (sadal.). l H NMR spektrs (D 2 0), 5, ppm: 2.48 (2H, t, 
CH 2 COO"); 2.75 (4H, dd, 2x0^); 3.26 (2H, t, CH 2 N); 3.34 (9H, s, Me 3 N + ). 
10 Atrasts, %: C 36.58; H 6.09; N 6.96. Aprekinats: C 36.34; H 6.10; N 7.06. 
Sakotnejais H 2 0 saturs parauga 9.45%; pec 24 stundam 100% mitruma izplust. 

Daudzi Meldoniuma sali pat pec vairakkartigas apstrades ar sausu acetonu 
un ilgstosas stavesanas aukstuma veido viskozas sirupa vai stiklveida masas, 
piemeram: 

15 Meldoniuma citrats (1:1). 'H NMR spektrs (D 2 0), 5, ppm: 2.56 (2H, t, 

CH 2 COO"); 2.85 (4H, dd, 2x03^); 3.28 (2H, t, CH 2 N); 3.35 (9H, s, Me 3 N + ). 

Meldoniuma citrats (2:1). l H NMR spektrs (D 2 0), 5, ppm: 2.51 (4H, t, 
2xCH 2 COO"); 2.81 (4H, dd, 2xCH 2(dtr0 ); 3.26 (4H, t, 2xCH 2 N); 3.35 (18H, s, 2x 
Me 3 N + ). 

20 Meldoniuma sukcinats (1:1). 'H NMR spektrs (D 2 0), 5, ppm: 2.51 (2H, t, 

CH 2(mddon .)); 2.60 (4H, s, -CH 2 -CH 2 - (dzinlanicibe ,); 3.27 (2H, t, CH,^,,.,); 3.35 (9H, s, 
Me 3 N + ). 

Meldoniuma sukcinats (2:1). l H NMR spektrs (D 2 0), 5, ppm: 2.47 (4H, t, 
2 x CH 2(mldol) ); 2.59 (4H, s, -CH 2 -CH 2 - (d2intarskibe) ); 3.29 (4H, t, 2 x CH^,,.,); 3.35 
25 (18H, s, 2 x Me 3 N + ).). 

Meldoniuma adipinats (2:1). l H NMR spektrs (D 2 0), 5, ppm: 1.55-1.70 (4H, 
m, 2xCH W) ); 2.28-2.39 (4H, m, 2x01^,); 2.45 (4H, t, 2xCH 2(meJdon . ) ); 3.24 
(4H, t, 2xCH 2(meldon . ) ); 3.34 (18H, s, 2 x Me 3 N + ). 

30 
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Meldoniuma tartrats (1:1). l H NMR spektrs (D 2 0), 8, ppm: 2.57 (2H, t, 
|CH 2 COO-); 3-29 (2H, t, CH^); 3.35 (9H, s, Me 3 N + ); 4.55 (2H, s, CH (vfaslc) ). 
|e Meldoniuma laktats (1:1). l H NMR spektrs (D 2 0), 8, ppm: 1.33-1.48 (3H, m, 
iMe (piensiL) ); 2.50 (2H, t, CH 2 COCT); 3.26 (2H, t, CH,^); 3.35 (9H, s, Me 3 N + ); 4.21 
^(lH^CI^pi^t)). 

Sis izgudrojums attiecas ari uz farmaceitiskajam kompozlcijam, kas ka aktlvo 
vielu satur vismaz vienu no izgudrojuma minetajiem nehigroskopiskajiem 
Meldoniuma sajiem un farmaceitiski akceptejamas cietas un (vai) skidras 
paligvielas, kadas lieto zaju formu izgatavosana. Prieksroka tiek dota cietajam 
kompozlcijam, kufas ir piemerotas, lai izgatavotu orali ievadamas arstnieciskas 
formas, ka ari sirupiem un skidumiem, kas satur patentejamos sajus un paligvielas. 

Piemeram, viena no iespejamam farmaceitiskajam kompozlcijam, kas ilustre 
doto izgudrojumu, ir sekojosa kompozicija tablesu razosanai: 
Meldoniuma nehigroskopiska sals 
atbilstosi izgudrojumam mg 500 

Ciete mg 20 

Talks mg 10 

Ca-stearats mg 1 

Kopa mg 531 

Kapsulu razosanai piemerotas kompozicijas sastava ilustracija ir sekojosa: 

Meldoniuma nehigroskopiska sals 

atbilstbsi izgudrojumam mg 500 

Laktoze mg 66 

Ciete mg 26 

Talks mg 7 

Ca-stearats mg 3 

Kopa mg 602 
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Gadljuma, ja aktlva(s) viela(s) tiek ievadltas injekciju veida vai pilienu, 
Isirupa vai dzeriena veida perorali, farmaceitiska kompozlcija satur Meldoniuma sali 
? pic SI izgudrojuma pec kopeja daudzuma 0,5 Udz 60% pec svara un kadu no 
ffannaceitiski piejaujamiem slpdinatajiem, piemeram - destiletu udeni, izotonisko, 
glikozes vai bufersfcldumu. 

Gadljuma, kad aktlva(s) viela(s) tiek ievadltas tabletes, kapletes, drazejas, 
^granulas, pulveros vai kapsulas, tas satur Meldoniuma nehigroskopisko sali pec 
kopeja daudzuma no 0,5 Hdz 5 gr tablete, kaplete, drazeja, kapsula vai viena porcija 
pulvera vai granulu. 

Gadljuma, kad aktiva(s) viela(s) tiek ievadltas transkutani, to saturs ziede vai 
plaksteri ir 0,5 -40 % pec svara. 
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IZGUDROJUMA FORMULA 

3L 3-(2,2,2-trimetilhidrazInij)propionata sa^i ar kopejo fonnuiu: 
% X"(CH 3 ) 3 N + NHCH 2 CH 2 COOH, kur X* ir farmaceitiskai lietosanai piemerotas 
skabes anjons, kas izvelets no grupas, kas sastav no skaba orotata, skaba 
fosfata, skaba fumarata, skaba oksalata, skaba maleata, un/vai skaba pamoata, 
orotata un galaktarata, kas atskiras no 3-(2,2,2-trimetilhidrazInij)propionata 
dihidrata ar to, ka tiem ir zema higroskopicitate un palielinata termiska 
izturiba. 

2. Sals pec punkta 1, kas atskiras ar to, ka tas ir praktiski nehigroskopisks 3- 
(2,2,2-trimetilhidrazinij)propionata skabais orotats 

3. Sals pec punkta 1, kas atskiras ar to, ka tas ir praktiski nehigroskopisks 3- 
(2,2,2-trimetilhidrazIiiij)propionata skabais fumarats. 

4. Sals pec punkta 1, kas atskiras ar to, ka tas ir praktiski nehigroskopisks 3- 
(2,2,2-trimetilhidrazinij)propionata skabais fosfats. 

5. Sals pec punkta 1, kas atskiras ar to, ka tas ir praktiski nehigroskopisks 3- 
(2,2,2-trimetilhidrazinij)propionata skabais oksalats 

6. Sals pec punkta 1, kas atskiras ar to, ka tas ir praktiski nehigroskopisks 3- 
(2,2,2-trimetilhidrazmij)propionata skabais maleats 

7. Sals pec punkta 1, kas atskiras ar to, ka tas ir praktiski nehigroskopisks 3- 
(2,2,2-trimetilhidrazinij)propionata skabais pamoats 

8. Sals pec punkta 1, kas atskiras ar to, ka tas ir praktiski nehigroskopisks 3- 
(2,2,2-trimetilhidrazinij)propionata orotats 

9. Sals pec punkta 1, kas atskiras ar to, ka tas ir praktiski nehigroskopisks 3- 
(2,2,2-trimetilhidrazinij)propionata galaktarats 

10.Sa[i ar kopejo formulu X'(CH 3 ) 3 N + NHCH 2 CH 2 COOH, kur X* ir 
farmaceitiskai lietosanai piemerotas skabes anjons, kas izvelets no grupas, kas 
sastav no sulfata, dihloracetata, skaba galaktarata, fumarata, taurata, maleata, 
skaba aspartata, kreatinata, skaba sulfata, magnija 
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sukcinata, skaba. citrata, citrata, sukcinata, skaba sukcinata, adipinata, skaba 
% tartrata un laktata, kas atskiras no 3-(2,2,2-trimetilhidrazinij)propionata 

dihidrata ar palielinatu termisko izturibu. 
•11. Farmaceitiska kompozicija, kas atskiras ar to, ka bez farmaceitiski 
piejaujamam pildvielam un (vai) skidinatajiem ta. ka darbigo vielu satur vismaz 
vienu 3-(2,2,2-trimetuhidrazInij)propionata nehigroskopisko sali pec punkta 

1.-10. 0,5-95% pec svara. 

12. Farmaceitiska kompozicija pec punkta 11, kas atskiras ar to, ka ta paredzeta 
peroralai vai .sublingvalai ievadisanai un tai ir tabletes (ar vai bez parklajuma), 
kapsulas, kapletes, darzejas, granulas, pulvera vai skiduma forma, kura satur 
darbigo vielu 0,1-5,0 gr pec svara katra tablets, kapsula, drazeja, granulu vai 
pulvera deva, vai ari tas ir 0,5-40% skidums vai sirups peroralai ievadisanai. 

13. Farmaceitiska kompozicija pec punkta 11 vai punkta 12 , kas atskiras ar to, ka 
farmaceitiski pielaujamas pildvielas izveletas no vielu grupas, kas sastav no 
stearinskabes un tas sa^iem, laktozes, glikozes, saharozes, cietes, talka, augu 
eUam, polietilenglikoliem, mikrokristaliskas celulozes, aerosola, 
aromatizatoriem, garsvielam, krasvielam, etUspirta un udens, kas nemti 
atseviski vai lietoti kombinacijas. 

14. Farmaceitiska kompozicija pec punkta 1-10, kas atskiras ar to, ka ta paredzeta 
parenteral ievadisanai un tai ir iniekciju skiduma forma, kas satur darbigo 
vielu 5-40% pec svara un farmaceitiski pielaujamu skldinataju. 

15. Farmaceitiska kompozicija pec punkta 14, kas atskiras ar to, ka farmaceitiski 
piejaujamais skldinatajs ir izvelets no skldinataju grupas, kas satur destiletu 
udeni, izotonisko skldumu, buferskidumu vai glikozes skldumu, kas nemti 
atseviski vai lietoti kombinacijas. 

16. Farmaceitiska kompozicija pec punkta 1-10, kas atskiras ar to, ka ta paredzeta 
darbigas vielas transkutanai ievadisanai un tai ir ziedes, krema, gela, emulsijas, 
skiduma vai plakstera forma, kas satur darbigo vielu 0,5-40 % pec svara un 
farmaceitiski pielaujamas pildvielas. 



Mb.' 
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|l7. Farmaceitiska kompozlcija pec punkta 16, kas atskiras ar to, ka farmaceitiski 
"fepiejaujamas pildvielas ir izveletas no grupas, kas sastav no udens, 
PpoUetilenglikoliem ar molmasu 400, 1500 un 4000, augu eUam, taukiem, 
liglicerina, konservantiem, emulgatoriem, stabilizatoriem, poraina polimera 
"bmateriall, dimetilsulfoksida, spirta un udens, kas nemti atseviski vai lietoti 
kombinacijas. 

Pl8. Farmaceitiska kompozlcija pec punkta 1-10, kas atskiras ar to, ka ta paredzeta 
darbigas vielas rektalai ievadisanai supozitoriju vai mikroklizmu veida, kas 
satur darbigo vielu 0,5-40% pec svara un farmaceitiski piejaujamas pildvielas. 

19. Farmaceitiska kompozlcija pec punkta 18, kas atskiras ar to, ka, farmaceitiski 
piejaujamas pildvielas izveletas no grupas, kas sastav no udens, 
polietilenglikoliem ar molmasu 400, 1500 un 4000, augu eljam, taukiem, 
glicerina, udens, konservantiem, emulgatoriem un stabilizatoriem, kas nemti 
atseviski vai lietoti kombinacijas. 

20. Salu pec punkta 1-10 iegusanas panemiens, kas atskiras ar to, ka patentejamos 
sajus iegust no 3-(2,2,2-trimetilhidrazinija)propionata dihidrata un attiecigas 
farmaceitiski akceptejamas skabes, tos pie temperaturas no 20-50°C sajaucot 
minimali iespejama daudzuma piemerota skidinataja, kas izvelets no polaro 
skidinataju grupas, kas sastav no udens, acetona vai dimetUsulfoksida. un pec 
reakcijas beigam produktu izdalot un attlrot ar pazistamiem tehnologiskiem 
panemieniem. 
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KOPSAVILKUMS 



pLprakstlti jauni 3-(2,2,2-trimetilhidrazinija).propionata sa}i un to iegusanas 
Amiens un farmaceitiskas kompozicijas uz to bazes. Saju kopeja formula ir 
> CH3) 3 N + NHCH 2 CH 2 COOH, kur X* ir skabes anjons ir izvelets no farmaceitiski 
xlptejamu skabju grupas. Ipasi piemeroti dazadu arstniecisko formu razosana ir 
iptktiski nehigroskopiskie skabie ftimarskabes, fosforskabes, orotskabes, 
l^^kabei^skabes, malelnskabes, pamoikskabes 3-(2,2,2-trimetilhidrazInija)propionata 
saji, ka an 3-(2,2,2-trimetilhidrazInija)propionata orotats un galaktarats. 
[0 Izgudrojuma aprakstltas ari jaunas farmaceitiskas kompozicijas, kas satur 
nehigroskopiskos 3-(2,2,2.trimetilhidrazinija)propionata sa|us oralai, parenteralai, 
subkutanai, transdermal vai rektalai ievadlsanai. 
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DESCRIPTION OF INVENTION 



3-(2,2^-Trimethylhydraziiiiuin) Propinate Non-hygroscopic Salts, Method of Producing 
and Pharmaceutical Compositions Made on Their Basis. 

Present invention is related to non-hydroscopic 3-{2,2,2-trimethylhydrazinium) propionate 
salts with common formula XXCH 3 )3N^HCH 2 CH 2 COOH, where X" is an acid anion selected 
from the group, which consists of hydrogen orotate, hydrogen phosphate, hydrogen fumarate, 
hydrogen oxalate, hydrogen maleate and/or hydrogen pamoate, orotate, and galactarate, which 
differs from 3-(2,2,2-trimethylhydrazinium) propinate dihydrate due its low hygroscopic 
properties and increased thermal resistance. This invention is related to the method of producing 
such salts to pharmaceutical formulations, which contain mentioned salts. 

3-(2,2,2-Trimethylhydrazinium) propionate is disclosed in USA Patent No.4481218. 
It is well known that 3-(2,2>trimemylhydrazimum) propionate in its dihydrate form (this 
substance is known under its International Non-proprietary Name - Meldonium), is widely used 
as substance, which controls concentration proportions of carnitine and gamma-butyrobetaine, as 
well as the speed of beta-oxidation process of fatty acids in body (Dambrova M, Liepinsh K, 
Kalvinsh I. Mildronate: cardioprotective action through camitine-lowering effect. Review. // 
Trends Cardiovasc.Med. - 2002. - Vol. 12, N.6. - P. 275-279. Rupp H., Zarain-Herzberg A., 
Maisch B. The use of partial fatty acid oxidation inhibitors for metabolic therapy of angina 
pectoris and heart failure // Herz, 2002. - Vol. 27, N.7. - P. 621-636. Mildronate, Met-88. Drugs 
Fut. 2001, 26(1), p.82). 

Due to these properties, Meldonium (registered with the trade mark of ,JVIILDRONATS® 
MILDRONATE®, MHJIflPOHAT®") is extensively applied in medicine as an anti-ischemic un 
stress-protective drug if treating various cardio-vascular diseases and other pathologies 
connected with ischemisation of tissues (RS.Karpov, O.AKoshelskaya, AVVrublevsky, 
AASokolov, AT.Teplyakov, I.Skarda, V.Dzerve, D.Klintsare, AVitols, U.Kalninsh, 
I.Kalvinsh, L.Matveya, D. Urbane. Clinical efficacy and safety of Mildronate in patients with 
ischemic heart disease and chronic heart failure. Kardiologiya, 2000 , Vol.6, - P.69-74.) 

However, one of the major drawbacks of this natural substance is that Meldonium, which, 
as crystalline, is a dihydrate, has rather extensive hygroscopic features. The mass of Meldonium 
dihydrate, already in 24 hours, under conditions of 100% humidity, because of water absorption, 
increases by 10% and form syrup-like substance. 

Unfortunately, thermally Meldonium is not very stabile substance, because it rapidly looses 
water, which it has as crystal hydrate. In turn, the anhydrous form of Meldonium is unstable and 
extremely hygroscopic. In such form this compound rapidly changing colour and obtains 
unpleasant smell. Thus, hygroscopic feature and thermal instability of Meldonium crystal 



hydmfo are significant d.sadvan,ages, which resmc, possibdities » produce differen, orally and 
ex.cma.ly usable drugs of .his compound. Furdrermore, acrysta. hydra* of Meconium acnvely 
dehydra.es aheady a. .empemture of 4045»C. This means .ha, used for heating forms of present 
preparation, if con,aining crys^i hydrafo of Meldonmm, is hardly to preserve in counmes w„h 

hot climate. r ^ *w™o 

Due .o Me.don.um crystal hydram is no, read..y app.icable for producmg of drug forms 
ae am, of *is mvennon was ti, find on, erne, pharmaco.ogica.ly acceptifole forms of 
Meldonium compounds, which would .ad. hygroscopic feanures and wouk. be poss,b,e ,o 
preserve in any climatic zone for a long time period 

„ is known, ma, usually behunes of amino acids are rdatively s«ab.le substances. » - 
Hkew.se well known ,ha, foese sal,s are read..y solub.e in water and, if pharmacology 
acceptable salts ace se,ected for ob,aini»g these sal*, biolog.cal active of me latier usually does 
not differ from dial of the initial compound. 

However, Me.don.um sans win, monobasic, dibasic as wel. as frmasic pharmaceuncal y 
accept acids are as hygroscop.c or even more, than dehydrate of Me.don.um ,«se,f. 
Moler, many of mem canno, he ob^ed m cystine from, due m foey fonn vneous mass 

with different proportion of water in them. 

The sabs of bom strong and weak acids, Meconium sulfate, hydrogenchlonde, acetate, 
lacuue, chnde, fumaram, ma,ona,e, male*e as we,, as sahs of many ome, pham— lly 
accepmble acids are hygroscop,c. Therefore, use of foese satis for producing of pharmaceunca. 
compositions seemingly has no advantage to Meldonium dmydrate 

To our surpr.se, we found on, ma, Meldonium sans of some pharmacouhcaUy acceptifo.e 
polybasic acids are exceptions in tins regard, which appeared » be a.mos, non-hygroscop.c ,n 
spite of foey are readi.y soluble in wa,er. We observed ma, foese compounds are qun, snabde as 
well if preserve* m room .emperamre for long time, as weU as a, .empemnues exceeomg 
degrees Celsius. 1, was surprising ,o discover ,ha, as specfic monobas,c acid as o„oac.d, are 
forming non-hygroscopic Me.don.um sa... The mos, par, of pha.en.ed sa„s appeared ,o be more 
stable thermally than Meldoniumdihydrate. 

Orally used Me.donium is wel. absorbed; foerefore foese sahs are more smtable for 
production of diffemn, formutauons of drug dosage forms, rather foan hygroscop.c and foermally 
„„s,ab.e Meldonmm dihydrafo. It was an abounding dKcovery because no fteorencal 
underpmning suggest any difference of MCdonium «- o, po,ybasic acd hydrogen sahs, 
which are also readi.yso.uble in water, from omer sahs as ,ohygroscop,e.fr 

To produce such sans cnn be used fouowing approaches. Meldonium dmydra,e .s fossolved 
m water or other appropriam so.ven,, an equimotar quantity of a po.ybasic acid se.ec,ed from foe 
group of fumaric acid, phosphoric acid, aspanic acid, cnric acid, lactic acid, mate ac,d, oxahc 



acid, or orotic acid (the latter is taken in semi-molar quantity) is added, and the mixture is stirred 
at temperature from 20 to 50 degrees Celsius till the corresponding salt is formed. At the second 
technological stage, Meldonium salts are evaporated to dryness if necessary. At the third 
technological stage, in case of need the obtained salts are re-crystallized from a suitable solvent. 

The said salts can also be produced from the corresponding salts of Meldonium production 
intermediates, methyl- or ethyl-esters of 3(2,2,2,-trimethylhydrazinium) propionate, the latter 
being heated together with the corresponding acids in aqueous or aqueous-alcoholic solutions, 
and subsequent treatment, exertion and purification being performed by analogy with the first 
method of preparation. 

The following examples illustrate, however does not limit preparation of Medonium salts 
corresponding to present invention. 

General method for producing of salt from meldonium dehydrate. Meldonium 
dihydrate and the acid are dissolved in small quantity of water at 40-50°C under stirring. The 
obtained solution is evaporated in vacuum at 40-50°C. Acetone or acetonitryl is added to the 
formed mass (what predominantly is viscous syrup), and the mixture is grated. The precipitated 
crystalline mass is stirred in acetone or acetonityl during several hours, filtered off, washed with 
acetone or acetonitryl, dried in vacuum at room temperature. 

Sample hygroscopicity was tested by determining content of H 2 0 before the test and after 24 
hours at humidity of 100% (keeping in a closed vessel over water). On such conditions, 
Meldonium dihydrate attaches 10% water (as to mass increase) during 24 hours. Water content 
was determined by titration after Fischer's method; in cases of substance diffusion it was 
determined by sample mass increase. 

The claimed invention is illustrated by, but not restricted to the following examples of salts 
obtained by the above method: 

Meldonium orotate (1:1). T m 211-214°C. ! H NMR spectrum (D2O), 5, ppm: 2.56 (2H, t, 
CH2COO ); 3.29 (2H, t, CH 2 N); 3.35 (9H, s, MesN*); 6.18 (1H, s, -CH=). Finding, %: C 43.78; 
H 6.01; N 18.48. Computational, %: C 43.71; H 6.00; N 18.53. Initial H 2 0 content in Ihe sample 
was 0.3919%; during 24 hours at 100% humidity it remains unchanged. 

Meldonium phosphate (1:1). T m 158-160°C. *H NMR spectrum (D2O), 8, ppm: 2.60 (2H, 
t, CH2COO ); 3.31 (2H, t, CH 2 N); 3.35 (9H, s, Me,N + ). Finding, %: C 29.64; H 7.05; N 11.33 
Computational, %: C 29.51; H 7.02; N 11.47. Initial H 2 0 content in the sample was 0.0762%; 
during 24 hours at 100% humidity it remains unchanged. 

Meldonium fumarate (1:1). T m 140-142°C. ! H NMR spectrum, 5, ppm: 2.57 (2H, t, 
CH 2 ); 3.29 (2H, t, CH 2 ); 3.35 (9H, s, Me 3 N^; 6.72 (2H, s, -CH=CH-). Finding, %: C 45,46; H 
6,94; N 10,72. Computational, %: C 45,80; H 6,92; N 10,68. Initial H 2 0 content in the sample 
was 0.18%; during 24 hours at 100% humidity it remains unchanged. 



Meldonium oxalate (1:1). T m 123-125°C »H NMR spectrum (D2O), 5, ppm: 2.61 (2H, t, 
CH 2 COO"); 3.30 (2H, t, CH 2 N); 3.35 (9H, s, MesN*). Finding, %: C 40.86; H 6.82; N 11.78 
Computational, %: C 40.68; H 6.83; N 11.86. Initial H 2 0 content in the sample was 0.1661%; 
after 24 hours maintenance at 100% humidity it was 3.121 1%. 

Meldoniuma maleate (1:1). T m 98-100°C. 'HNMR spectrum (E^O), 5, ppm: 2.60 (2H, t, 
CH 2 COO-); 3.31 (2H, t, NCH 2 ); 3.35 (9H, s, MegN"); 6.35 (2H, s, -CH=CH-). Finding, %: C 
45.93; H 6.95; N 10.65. Computational, %: C 45.80; H 6.92; N 10.68. Hygroscopicity test: 
Initial H 2 0 content in the sample was 0.387%; after 24 hours maintenance at 100% humidity it 
was 4.6844%. 

Meldoniuma orotate (2:1). T m 148-150°C. >H NMR spectrum (D 2 0), 8, ppm: 2.49 (4H, t, 
CH 2 COO ); 3.27 (4H, t, CH 2 N); 3.35 (18H, s, Me 3 tO; 6.18 (1H, s, -CH=). Finding, %: C 42.34; 
H 7.45; N 17.41 . Computational, %: C 42.14; H 7.49; N 17.35. Initial H 2 0 content in the sample 
was 7.6175%; after 24 hours maintenance at 100% humidity sample mass increased by 6.4% due 
to absorbed water). 

Meldonium mucate (galactarate; 2:1; *H 2 0). T m 152-154°C *H NMR spectrum (D 2 0), 
5, ppm: 2.46 (4H, t, 2 x CH 2 COO); 3.26 (4H, t, 2 x NCH 2 ); 3.35 (18H, s, 2 x MesN*); 3.98 un 
4.31 - two singlets of low intensity, protons of mucic acid. Finding, %: C 42.13; H 7.58; N 
10.77. Computational, %: C 41.53; H 7.75; N 10.76. Initial H 2 0 content in the sample was 
3.0414%; after 24 hours maintenance at 100% humidity it was 7.6830%. 

Meldonium pamoate (1:1; x H 2 0). Meldonium dihydrate (5.46 g, 30 mmol) and pamoic 
acid (5.82 g, 15 mmol) are mixed with water and acetone (15 + 15 ml), the formed suspension is 
evaporated, 30-40 ml toluene is added to the residual viscous mass, it is grated, and evaporation 
is repeated. If the residue is insufficiently dry, treatment with toluene is repeated. 
T m 128-133°C (decomp.). l H NMR spectrum (DMSO-de),o, ppm: 2.41 (2H, t, CH 2 COO~); 3.14 
(2H, t, CH 2 N); 3.25 (9H, s, Me3N + ); 4.75 (2H, s, -CH*-^)); 7.12 (2H, t, M; 7.26 (2H, td, 
1W; 7.77 (2H, d, Ha rom ); 8.18 (2H, d, IW; 8.35 (2H, s, H,™). Finding, %: C 62,90; H 5,83; 
N 4,98. Computational, %: C 63,07; H 5,84; N 5,07. Initial H 2 0 content in the sample was 
1.71%; after 24 hours maintenance at 100% humidity sample mass increased by 9% due to 
absorbed water. 

Meldonium sulfate (2:1). T m 180-182°C (decomp ). ! H NMR spectrum (E^O), 5, ppm: 
2.60 (4H, t, 2 x CH 2 COCO; 3.30 (4H, t, 2 x CH 2 N); 3.35 (18H, s, 2 * MejN^). Finding, %: C 
37.08; H 7.73; N 14.29; S 8.20. Computational: C 36.91; H 7.74; N 14.35; S 8.21. Initial H 2 0 
content in the sample was 0.313%; after 24 hours maintenance at 100% humidity sample mass 
increased by 1 1.8% due to absorbed water. 

Meldonium dichloroacetate (1:1). T m 86-88°C. ! H NMR spectrum (D 2 0), 5, ppm: 2.61 
(2H, t, CH 2 COO ); 3.31 (2H, t, CH 2 N); 3.35 (9H, s, Me^N 4 ); 6.05 (1H, s, -CHC1 2 ). Finding, %: 



C 35.13; H 5.85; N 10.10. Computational: C 34.92; H 5.86; N 10.18. Initial H 2 0 content in the 
sample was 1.17%; after 24 hours maintenance at 100% humidity sample mass increased by 12% 
due to absorbed water. 

Meldonium mucate (galactarate; 1:1). T m 152-154°C. *H NMR spectrum (D 2 0), 5, ppm: 
2.47 (2H, t, CH 2 COO"); 3.26 (2H, t, CH 2 N); 3.35 (9H, s, MesN"); 3.71 and 3.98 - two singlets of 
low intensity, protons of the slightly soluble mucic acid. Finding, %: C 40.22; H 6.75; N 7,75%. 
Computational, %: C 40,22; H 6,79; N 7,86. Initial H 2 0 content in the sample was 1.98%; after 
24 hours maintenance at 100% humidity it was 12.8% 

Meldonium fumarate (2:1). T m 156-158°C. 'H NMR spectrum (D 2 0), 8, ppm: 2.53 (4H, t, 
2 x CH 2(mild) ); 3.29 (4H, t, 2 x CH^w)); 3.35 (18H, s, 2 x M^N"); 6.65 (2H, s, -CH=CH- 
(fum-ac.)). Finding, %: C 46.68; H 7.91; N 13.69. Computational, %: C 47.05; H 7.90; N 13.72. 
Initial H 2 0 content in the sample was 1.5136%; after 24 hours maintenance at 100% humidity it 
was 13.4707%. 

Meldonium 2-aminoethane sulfonate (taurate; 1:1; *1.5H 2 0). T m 190-193°C (with 
decomp.). 'H NMR spectrum (D.O), 6, ppm: 2.38 (2H, t, CH.COO"); 3.18-3.30 (4H, m, 
NCH^u.) + CH 2(taur) ); 3.34 (9H, s, MesN*); 3.42 (2H, t, CH^.)). Finding, %: C 32.40; H 8.16; 
N 13.98; S 10.60. Computational, %: C 32.21; H 8.11; N 14.08; S 10.75. Initial H 2 0 content in 
the sample was 9,4824%; after 24 hours maintenance at 100% humidity it was 17.0854%. 

Meldonium maleate (2:1). T m 104-106°C. *H NMR spectrum (D 2 0), 8, ppm: 2.54 (4H, t, 
CH 2 COCO; 3.30 (4H, t, CH 2 N); 3.35 (18H, s, MesN 4 ); 6.42 (2H, s, -CH=CH-). 
Finding, %: C 46.59; H 7.88; N 13.50. Computational: C 47.05; H 7.90; N 13.72. Initial H 2 0 
content in the sample was 1.3595%; after 24 hours maintenance at 100% humidity sample mass 
increased by 1 8% due to absorbed water. 

Meldonium Z,-(+)-aspartate (1:1; x 2 H 2 0). T m 146-148°C ! H NMR spectrum (EbO), 8, 
ppm: 2.49 (2H, t, CH 2 COO); 2.70-2.99 (2H, m, CH^p.)) 3.27 (2H, t, CH 2 N); 3.35 (9H, s, 
Me 3 N + ); 3.95 (1H, dd, CHNH 2 ). Finding, %: C 37.71; H 7.85; N 13.03. Computational, %: C 
38.09; H 7.99; N 13.33. Initial H 2 0 content in the sample was 12.5%; after 24 hours 
maintenance at 100% humidity sample mass increased by 1 8% due to absorbed water. 

Meldoniuma creatinate (1:1; x 3 H 2 0). T m 227-228°C (decomp ). 'H NMR spectrum 
(D 2 0), 8, ppm: 2.38 (2H, t, CH 2 COO0; 3.03 (3H, s, NM^,); 3.22 (2H, t, CH 2 N); 3.35 (9H, 
s, Me 3 N + ); 3.92 (2H, s, NCH^tinc))- Initial IhO content in the sample was 15.8%; after 24 
hours maintenance at 100% humidity sample mass increased by 18% due to absorbed water. 

Meldonium sulfate (1:1). T m 98-100°C. ! H NMR spectrum (D 2 0), 8, ppm: 2.62 (2H, t, 
CH 2 COO ); 3.31 (2H, t, CH 2 N); 3.35 (9H, s, Mc^sT). Finding, % C: C 29.23; H 6.57; N 1 1.17; S 
13.10. Computational: C 29.50; H 6.60; N 1 1.47; S 13.13. Initial H 2 0 content in the sample was 



1.4189%; after 24 hours maintenance at 100% humidity sample mass increased by 20% due to 
absorbed water. 

Meldonium magnesium succinate (1:1:1; *2H 2 0). (see Meldonium-magnesium tartrate). 
T m 135-140°C (decomp.). 'H NMR spectrum (D2O), 5, ppm: 2.39 (2H, t, CH 2 COO); 2.46 (4H, 
s, -CH 2 -CH 2 - (succin ., c) ); 3.22 (2H, t, CH 2 N); 3.35 (9H, s, Me 3 >0. Finding, %: C 36.66; H 7.28; 
N 8.37. Computational: C 37.23; H 6.87; N 8.68. Initial H 2 0 content in the sample was 
10.1215%; after 24 hours maintenance at 100% humidity sample mass increased by 20% due to 
absorbed water. 

Meldonium magnesium citrate (1:1:1; *2H 2 0) (see Meldonium-magnesium tartrate) 
T m 195-200°C (decomp ). *H NMR spectrum (EMD), 5, ppm: 2.48 (2H, t, CH 2 COCT); 2.75 (4H, 
dd, 2*CH 2(cit ,. ) ); 3.26 (2H, t, CH 2 N); 3.34 (9H, s, M^tf). Finding, %: C 36.58; H 6.09; N 6.96. 
Computational: C 36.34; H 6.10; N 7.06. Initial H 2 0 content in the sample was 9.45%; after 24 
hours maintenance at 100% humidity the sample diffused. 

Many of Meldonium salts even after repeated treatment with dry acetone and prolonged 
exposing to cold, form viscous syrup-like or vitreous masses, for instance: 

Meldonium citrate (1:1). *H NMR spectrum (D 2 0), 5, ppm: 2.56 (2H, t, CH 2 COO ); 2.85 
(4H, dd, 2xCH2(chr.)); 3 28 (2H, t, CH 2 N); 3.35 (9H, s, MesN"). 

Meldonium citrate (2:1). 'H NMR spectrum (EfeO), 5, ppm: 2.51 (4H, t, 2xCH 2 COO); 
2.81 (4H, dd, 2xCH 2(cilr . ) ); 3.26 (4H, t, 2xCH 2 N); 3.35 (18H, s, 2x Me 3 ^. 

Meldoniuma succinate (1:1). *H NMR spectrum (D 2 0), 8, ppm: 2.51 (2H, t, CH 2(me idon.)); 
2.60 (4H, s, -CH^CHr-tsucciB-ao); 3.27 (2H, t, CH^w™.)); 3.35 (9H, s, MesN*). 

Meldonium succinate (2:1). X H NMR spectrum (D 2 0), 5, ppm: 2.47 (4H, t, 
2 x CH 2(meldon .)); 2.59 (4H, s, -CH^CH^^n.,,,)); 3.29 (4H, t, 2 x CH^i^), 3.35 (18H, s, 
2 x Me,N + ).). 

Meldonium adipinate (2:1). ! H NMR spectrum (D 2 0), 8, ppm: 1 55-1.70 (4H, m, 
2xCH 2( adip.)); 2.28-2.39 (4H, m, 2xCH 2(s ,dip.)); 2.45 (4H, t, 2xCH 2(mel don.)); 3.24 (4H, t, 
2xCH 2(me ,don.)); 3.34 (18H, s, 2 x MesN"). 

Meldonium tartrate (1:1). *H NMR spectrum (D 2 0), 8, ppm: 2.57 (2H, t, CH 2 COO ); 
3.29 (2H, t, CH^m); 3.35 (9H, s, Me&y, 4.55 (2H, s, C^ac))- 

Meldoniuma lactate (1:1). *H NMR spectrum (D 2 0), 8, ppm: 1.33-1.48 (3H, m, 
Meoactao); 2.50 (2H, t, CH 2 COO0; 3.26 (2H, t, CH^,*.)); 3.35 (9H, s, MesN"); 4.21 (1H, kv, 

CH(Uctac))- 

This invention relates also to pharmaceutical formulations containing at least one of the 
Meldonium salts described herein as pharmaceutical active and pharmaceutical ly acceptable 
solid or liquid excipients used in drug dosage form production. Solid formulations suitable for 



producing dosage forms of oral introduction as well as syrups and solutions containing the 
claimed salts and excipients are preferable. 

The following non-limiting examples illustrate the pharmaceutical formulation of salts for 
solid formulation for manufacturing tablets: 



Non-hygfroscopic Meldoniurc 

according to the invention 500 mg 

Starch 20 mg 

Talc 10 mg 

Ca-stearate 1 m S 

Total 531 mg 

The following non-limiting examples illustrate composition suitable for producing capsules is 
the following: 

Non-hygfroscopic Meldonium salt 
according to the invention 500 mg 

Lactose 66mg 
Starch 26 mg 

Talc 7 m S 

Ca-stearate 3 mg 

Total 602 mg 

In case if the active(s) are introduced by injections or orally in form of drops, syrup or 
beverage, the pharmaceutical formulation, according to this invention, shall contain a 
Meldonium salt in a ratio of 0,5 to 60%, by weight, and a pharmaceutical^ admissible solvent, 
for example, distilled water, an isotonic, glucose, or buffer solution 

In case when the active substance(s) is (are) inserted into tablets, caplets, pills, granules, 
powders, or capsules, they shall contain a Meldonium salt from 0.5 to 5 gr. per tablet, caplet, pill, 
capsule or one portion of powder or granules. 

In case of transdermic introduction of the active(s), its(their) content in an cream, gel, 
solution, ointment or plaster shall be 0.5-40% by weight. 



FORMULA OF INVENTION 

1. 3-(2,2,2-trimethylhydrazinium) propionate salts with general formula: X- 
(CH 3 )3hrNHCH2CH 2 COOH, where X-is acceptable for pharmaceutical use acid anion, 
selected from the group consisting of acid orotate, hydrogen phosphate, hydrogen 
fumarate, hydrogen oxalate, hydrogen maleate, and/or hydrogen pamoate, orotate and 
galactarate, which differs from 3-(2,2,2-trimethylhydrazinium) propionate dihydrate due 
to it has low hygroscopic properties and increased thermal durability. 

2. A salt of claim 1, which differs due to it is hardly non-hygroscopic 3-(2,2,2- 
trimethylhydrazinium)propinate hydrogen orotate 

3. A salt of claim 1, which differs due to it is hardly non-hygroscopic 3-(2,2,2- 
trimethylhydrazinium)propinate hydrogen fumarate 

4. A salt of claim 1, which differs due to it is hardly non-hygroscopic 3-(2,2,2- 
trimethylhydrazinium)propinate hydrogen phosphate 

5. A salt of claim 1, which differs due to it is hardly non-hygroscopic 3-(2,2,2- 
trimethylhydrazinium)propinate hydrogen oxalate 

6. A salt of claim 1, which differs due to it is hardly non-hygroscopic 3-(2,2,2- 
trimethylhydrazinium)propinate hydrogen maleate 

7. A salt of claim 1, which differs due to it is hardly non-hygroscopic 3-(2,2,2- 
trimethylhydrazinium)propinate hydrogen pamoate 

8. A salt of claim 1, which differs due to it is hardly non-hygroscopic 3-(2,2,2- 
trimethylhydrazinium)propinate orotate 

9. A salt of claim 1, which differs due to it is hardly non-hygroscopic 3-(2,2,2- 
trimethylhydrazinium)propinate galactarate 

10. Salts with general formula: X-(CH 3 ) 3 N + NHCH 2 CH 2 COOH, where X-is acceptable for 
pharmaceutical use acid anion, selected from the group consisting of sulfate, 
dichloroacetate, hydrogen galactarate, fumarate, taurate, maleate, hydrogen aspartate, 
creatinate, hydrogen sulfate, magnesium succinate, hydrogen citrate, citrate, succinate, 
hydrogen succinate, adipinate, hydrogen tartrate and lactate, which differs from 3-(2,2,2- 
trimethylhydrazinium)propinate dihydrate by increased thermal durability . 

11. The pharmaceutical composition, due to along pharmaceutically acceptable carriers and 
(or) solvents, as the natural substances contains at least one 3-(2,2,2- 
trimethylhydrazinium)propinate non-hygroscopic salt from claim 1.-10. 0.5-95%, by 
weight. 

12. The pharmaceutical composition from claim 1 1, which differs as it is intended for oral or 
sublingual application and is in the form of tablets (with or without coating), capsules, 



caplets, dragees, granules, powder or solution, which contains 0.01- 5.0 g of the active 
system in every tablet, capsule, dragee, granule or powder dose, or also as a 0.5-40% 
solution or syrup for oral application 

13. The pharmaceutical composition according to claim 11 or claim 12, which differs as its 
pharmaceutical^ acceptable carriers are chosen from the group of substances, which 
consists of stearic acid and its salts, lactose, glucose, saccharose, starch, talc, vegetable 
oils, polyethylene glycols, microcrystalline cellulose, aerosil, aromatizers, flavoring 
agents, colorants, ethyl alcohol and water, used separately or in combinations. 

14. The pharmaceutical composition according to claim 1-10, which differs as it is used for 
parenteral application and is in a solution for injection, which contains 5-40% by weight 
of the active system and a pharmaceutically acceptable solvent. 

15. The pharmaceutical composition according to claim 14, which differs as it is used 
wherein the pharmaceutically acceptable solvent is selected from the group consisting of 
one or more of the following: distilled water, isotonic solution, buffer solution and 
glucose solution, used separately or in combinations. 

16. The pharmaceutical composition according to claim 1-10, which differs as it is used for 
transcutaneous application of the active system in the form of an ointment, cream, gel, 
solution or plaster, which contains 0.5-40% by weight of the active system, and a 
pharmaceutically acceptable carriers. 

17. The pharmaceutical composition according to claim 16, which differs as its 
pharmaceutically acceptable carrier is selected from the group consisting of water, 
polyethylene glycols 400,1500 and 4000, vegetable oils, fats, glycerine, preservants, 
emulgators, stabilizers, porous polymer material, dimethylsulphoxide, alcohol and water, 
used separately or in combinations. 

18. The pharmaceutical composition according to claim 1-10, which is used for rectal in form 
of supositorijs or micro-clizmas, which contains 0.5- 
40% by weight of pharmaceutically acceptable carrier. 

19. The pharmaceutical composition according to claim 18, which differs as its 
pharmaceutically acceptable carrier is selected from the group consisting of water, 
polyethylene glycols 400,1500 and 4000, vegetable oils, fats, glycerine, preservants, 
emulgators and stabilizers, used separately or in combinations. 

20. Salts according to the claim 1-10 production method, which differs as patentable salts are 
obtained from 3-<2,2,2-trimemymydrazinium)propinate dihydrate and corresponding 
pharmaceutically acceptable acid, them at temperature from 20-50°C mixing them in 
minimally possible amounts acceptable solvent, whicj is selected from the group of polar 



solvents, which consist of water, acetone or dimetisulpoxide, and after the end of reaction 
disposing the end product and purifying with known technological approaches. 



SUMMARY 



Are described new 3-(2,2,2-trirnethylhydraziniurn)propinate salts and their production 
approach, as well as pharmaceutic compositions on their basis. The general formula of 
the salt is. X- (CHs^N^CH^COOH, where X-is an hydrogen anion selected 
from pharmaceutical*/ acceptable group of acids. Especially appropriate for production 
of different medical forms is practically non-higroscopic acid salts: fumarate acid, 
phosphate acid, orotate acid, oxalic acid, maleic acid, pamoi acid 3-(2,2,2- 
trimethylhydrazinium)propinate salts, as well as 3-(2,2,2- 
tnmethylhydrazinium)propinate ortorate and galactarate. In the invention is described 
new phamaceutic compositions, which contain non- prolonged efficacy 3-(2,2,2- 
tnmethylhydrazinium)propinate salts for oral, prenetenal, subcutane, transdermal and 
rectal application. 
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